Abstract: It has been theorized that drug abusers recently released from prison have an increased risk of fatal drug overdose. The objective of this study was to determine whether persons released from prison in the state of New Mexico have an increased risk of death due to unintentional drug overdose in the time immediately after release from prison. A total of 96 people were identified who had been released from prison and subsequently suffered an unnatural death in 2001 through 2003. Among those who had drug-caused deaths, there was a significantly increased risk of dying in the first 2 weeks after release versus the subsequent 10 weeks RR ϭ 3.08 (P Ͻ 0.001, 95% CI: 1.83-5.16). For those who died in the first 2 months after release, there was an increased risk of fatal drug overdose compared with dying of other unnatural causes (P ϭ 0.025). Of those who died of fatal drug overdoses within the first 2 months, the average incarceration time was significantly longer than those who lived longer than 2 months after release (P ϭ 0.021) and they were more likely to have used opiates (P Ͻ 0.0001) and sedatives (P ϭ 0.01). Prisoners are at an increased risk of a fatal unintentional drug overdose immediately after release. The time surrounding release provides an opportunity for education on the risks of accidental overdose and the development of interventions to mitigate these risks.
T
he United States has the highest incarceration rate in the developed world. 1 Strikingly, that rate continues to increase at a brisk pace. Since 1990, the numbers of male and female inmates in the United States have increased 77% and 108%, respectively. 2 Nearly 600,000 inmates are released each year to reenter society, 2 creating public health challenges for both the released inmates and the communities they rejoin. Prisoners entering a community have markedly increased rates of communicable diseases, mental illness, and drug and alcohol abuse. 2, 3 All of these factors contribute to poor overall health and increased mortality of former inmates.
Prisoners represent a population with increased mortality rates due to a plethora of factors and influences, such as high rates of mental illness, violent lifestyles, and substance abuse. 1, 3, 4 Not surprisingly, mortality rates are greatly increased in people with a reported use of drugs and alcohol. The increased deaths are primarily due to illicit drug overdoses, although increased rates of deaths from natural causes, suicide, and homicide have also been demonstrated. 5, 6 Researchers in numerous countries have studied the mortality rates of people recently released from prison. 4, 5, [7] [8] [9] [10] [11] [12] [13] [14] [15] An increased risk of unintentional drug overdose in prisoners immediately after release has been clearly delineated in Europe and Australia. 8, 11, 12, 16 Anecdotes have long purported that people recently released from prison are at an increased risk of death from drug overdose. Theoretically, incarceration limits access to illicit drugs. Upon release, the prisoner will return to his or her home environment, use the previous "dose" of heroin or other drugs, and suffer an overdose due to the decreased tolerance acquired during incarceration. However, no US studies have documented such a phenomenon. We sought to examine the risk of drug-related deaths in a cohort of people released from prison in 2001 through 2003 in the state of New Mexico. In particular, we wanted to compare the risk of death in the first 2 weeks after release with the risk in subsequent weeks, given the findings of previous studies. 11, 16 New Mexico has a centralized, state-wide medical examiner system, the Office of the Medical Investigator (OMI), which identifies approximately 95% of the unintentional overdose deaths in the state. 17 Thus, we felt confident that we could identify a large proportion of the drug-related deaths in former inmates who had remained in the state of New Mexico upon release.
MATERIALS AND METHODS
A database containing all persons released from prison in 2001 through 2003 was obtained from the New Mexico Corrections Department (NMCD). This included the identification number, name, social security number, date of birth, and date of incarceration. This database was matched to the database for the same time period from the OMI. The OMI jurisdiction includes all deaths in the state that are sudden, unexpected, violent, or untimely, or where a person is found dead with an unknown cause of death. The OMI database contained the OMI case number, first name, last name, and date of birth for any deaths that fell under the jurisdiction of the Medical Examiner in the entire state of New Mexico in 2001 through 2003.
The 2 databases were matched using first name and last name, last name and birth date, and last name alone. The matches identified by these criteria were then examined manually to identify any data entry errors or slight discrepancies. The cause of death statements and reports of death for all matches were then manually examined to provide further confirmation of the match. Individuals identified by the match who had died in custody were excluded from the study.
The variables of interest for the study included the following: race, gender, date of birth, date of incarceration, date of release, date of death, cause of death, manner of death, and toxicologic findings. These data were gathered from the cause of death statements and from the NMCD. The cause of death was coded as drug related (unintentional overdoses) and nondrug related (homicide, nondrug-related accidents, suicide, and undetermined, irregardless of toxicology results). The toxicology results were also broken down into the various classes of drugs and coded as present or not present. The concentration of the drugs present in various antemortem and postmortem samples was also noted.
Data were analyzed using SAS version 8.02. Categorical variables of interest, including gender, race/ethnicity, manner of death, and presence/absence of drugs of interest, were compared using either 2 or Fisher exact test, and potential differences in continuous variables, including age, length of incarceration, and levels of intoxicants were analyzed using Wilcoxon rank sum tests. Relative risk for drug-caused deaths during the first 2 weeks after release was calculated by multiplying the number of deaths during the first 2 weeks by 5 and comparing it to the total number of deaths in the subsequent 10 weeks. 12 All deaths of released inmates were compared with all other types of deaths investigated by OMI during the same time period, but deaths deemed to be natural were excluded from further analyses to allow for comparison between drug-caused and nondrug-caused, unnatural deaths. Compared with all other types of deaths investigated during this time, deaths among recently released inmates were significantly more likely to involve men (P Ͻ 0.0001), Hispanics (P Ͻ 0.0001), and these deaths were mostly accidental (P Ͻ 0.0001) or homicide (P Ͻ 0.0001) (Fig. 1) . All but 1 of the 62 drug-caused deaths were classified as accidents, and the 34 nondrug-caused deaths comprised 13 accidents, 13 homicides, 7 suicides, and 1 death with an undetermined manner. Gunshot wounds were the most common cause of death among decedents with nondrug-caused deaths (52.9%), followed by blunt force injuries (29.4%).
RESULTS

Between
Of the 96 unnatural deaths of recently released inmates, 8 involved women and 88 involved men. The decedent's ages ranged from 18 to 64 years, with those whose deaths were classified as drug-caused (median age 37.2 years) being significantly older (P ϭ 0.003) than those whose deaths were classified as nondrug-caused deaths (median age 30 years), but there was no difference in mean age between male and female decedents (P ϭ 0.35). A significant association was found between race/ethnicity and classification of a death as drug-caused (P ϭ 0.031), with decedents classified as Hispanic comprising 77.4% of drug-caused deaths among recently released inmates (Table 1) .
Analyzing the toxicology reports of all deceased recently released inmates, we found that alcohol and morphine were the most commonly isolated intoxicants, each found in 49 of 96 (51%) decedents. Morphine was isolated in 2 of 34 (5.9%) of nondrugcaused deaths, and in 47 of 62 (75.8%) of the drug-caused deaths. Cocaine was the second most commonly isolated illicit substance overall, found in 38 of 96 (39.6%) of deceased recently released inmates, with cocaine being isolated in 28 of 62 (45.2%) of drugcaused deaths. Methamphetamine was found in only 13 (13.5%) and methadone in 4 decedents (4.2%), all of whom were classified as drug-caused deaths. To better understand toxicologic differences in decedents whose deaths were classified as drug-caused versus nondrug-caused, we looked at the presence or absence of classes of drugs, and found that drug-caused deaths were significantly more likely to be associated with the presence of opiates and sedatives at the time of death (P Ͻ 0.0001 and P ϭ 0.01, respectively). There were no significant differences in the presence of alcohol, stimulants, or methadone at the time of death.
People whose deaths were determined to be drug-caused had longer mean incarceration times than those with nondrug-caused deaths (572.2 days vs. 457.2 days), but the difference was not statistically significant (P ϭ 0.36). No significant difference in mean survival time after release was found between decedents with drug-caused deaths and those with nondrug-caused deaths. However, when examining the distribution of survival times in weeks, it was noted that 15 of the 17 deaths occurring within 2 months of release from prison were drugcaused deaths (Fig. 2) .
2 analysis based on 2-month survival revealed a significant difference (P ϭ 0.025) between drug-caused and nondrug caused deaths, with drug-caused deaths among recently released inmates being 5.1 times (95% CI: 1.01-34.8) more likely to occur within 2 months of release than nondrug-caused deaths. This difference is no longer present when looking at 1-year survival after release (P ϭ 0.28). Among the drug-caused deaths, there was a significantly increased risk of dying in the first 2 weeks after release when compared with the subsequent 10 weeks, with a relative risk of 3.08 (P Ͻ 0.001, 95% CI: 1.83-5.16).
Given the increased occurrence of drug-caused deaths in the first 2 months after release from prison, we analyzed drug-caused deaths based on their occurrence before or after the 2-month mark. There were no significant differences in the mean age, gender, and race/ethnicity in those who died in the first 2 months compared with 
The American Journal of Forensic Medicine and Pathology • Volume 30, Number 1, March 2009 Mortality of Released Prisoners
those who survived more than 2 months. However, those who died in the first 2 months had a significantly longer mean incarceration time (P ϭ 0.021) than those who survived longer than 2 months (Fig. 3) . The mean concentrations of alcohol, methamphetamine, and morphine were all lower in decedents who died within 2 months of release, although the difference was not statistically significant. The mean concentration of the most commonly reported metabolite of cocaine, benzoylecgonine, was higher in released inmates dying shortly after release, but again, the difference was not significant (P ϭ 0.32).
DISCUSSION
Inmates released from New Mexico prisons are at an increased risk of death from drug overdose. In concordance with previous studies, the risk of premature death for this population of released prisoners was most dramatic during the first 2 weeks after release. 8, 11, 12 In Switzerland, released prisoners were found to have a significantly increased number of deaths in the first year after release compared with subsequent years (66.7% vs. 25.4%). 8 There was an even greater mortality in the first few weeks after release, and all of these early deaths were due to unintentional drug overdoses. Seymour et al in Scotland found that 13% of 670 drug-related deaths in persons released from prison between 1990 and 1997 occurred within 1month of release. 11 Of those deaths, 62% were within 1week of release and one-third were on the day of or the day after release. Also in Scotland, Seaman et al found an increased risk of death from drug overdose in the first 2 weeks after release from prison when compared with longer intervals. 16 Although the relationship between early overdose deaths and a decrease in tolerance to illicit drugs is hard to demonstrate, the recently released prisoners who died in those first 2 months had significantly longer incarceration times and were more likely to have opiates and sedatives present than those who survived longer. Perhaps the longer incarceration times provide an even greater period of abstinence from or decreased access to illicit drugs. Alternatively, this may be a reflection of the increased severity of the crimes of these prisoners and indicate a higher rate of drug use in prisoners serving longer sentences.
When the recently released prisoners were compared with the general OMI population, there were significantly more accidents and homicides in the prisoners. This finding is likely a reflection of the high prevalence of drug use and the violent lifestyle of people who get incarcerated. In the United Kingdom, Gore and Bird found that 15% of prison inmates tested positive for opiates on mandatory drug tests. 18 In Scotland, one-third of male inmates had a history of intravenous drug use, and one-half of those gave a history of injecting in prison. 12 A relationship between criminality and druguse was also borne out in a study in Oslo, where 83% of over 200 drug addicts reported having been imprisoned. 19 Our study found that 7% of the deaths in the released prisoners were classified as suicide. The same percentage of suicides was found in all deaths investigated at OMI during that same time period, not indicating an increased risk in suicide in the prisoners versus the general population. A recent study in the United Kingdom, however, found an increased risk of suicide deaths in the first 28 days after release from prison. 20 This was attributed to the socioeconomic disadvantages and high prevalence of drug abuse and psychiatric disorders in prisoners.
Finally, our data identified an increased risk of accidental overdose deaths in Hispanics. A comparison of the general population, 21 the prison population, 22 and deceased former prisoners in the state of New Mexico highlights this increased risk (Table 2) . Another minority group, African Americans, is also incarcerated at a disproportionate rate, but they did not represent a higher percentage of deceased prisoners. Thus, there may be factors that put the Hispanic prisoners at an even greater risk of a drug-caused death after release from prison.
Although the OMI, as a centralized, statewide medical examiners office allowed us to capture the majority of the unintentional drug overdoses, certain limitations are worthy of mention. Our database might not have captured all deaths that occurred on tribal lands, for which investigations are only performed at the request of tribal authorities. And, any released New Mexico prisoners who died in other states would not have been evaluated at the New Mexico office. We chose a strict classification of drug-caused deaths as those deaths caused by drug overdose and classified as accidental in manner. Thus, other "drug involved" or "drug related" deaths that were classified as homicides, suicides, or natural deaths would not have been counted as drug-caused deaths in this study. Finally, we were unable to gather data on prisoners' drug history before incarceration, which would have been useful in the evaluation of the effect of incarceration on drug-use after release.
Clearly, the reentry into society from incarceration represents a time of incredible financial, social, and emotional stressors. The findings of this study support the observations of international research over the last decade that identify this time as a high-risk period for accidental drug overdoses and, perhaps, suicide. To improve our understanding of these phenomena, further information on the prisoners' drug use before and during incarceration and the interaction between drug use and in-custody deaths is essential. In addition, a linkage to vital statistics data would allow a complete analysis of all manners of death in recently released prisoners. The current data highlight the importance of the time surrounding release as an opportunity for education on the risks of accidental overdoses and the development of interventions to mitigate these risks. 
